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1 
This invention relates fo insulating bushings 
and more particularly fo insulating bushings for 
use with transformers or other similar electrical 
apparatm. 
!nsulating bushings are used when it is neces- 
sary fo pass the connecting leads of electric 
paratus through the cover or walls of such ap- 
paratus. In the case of high voltages and electric 
apparatus which are immersed in a dielectric 
liquid such as off the insulating bushing consists 
normally of two insulators generally ruade of a 
ceramic material such as porcelain. They are 
assembled by means of a metal fitting which is 
fastened to the wall or coveï of the tank in which 
such electric apparatus is contained. The outer 
insulator is usually equipped with fins or cor- 
rugations; the inner insulator, which is immersed 
within the dielectric liquid may be smooth. The 
insulation, in a radial sense, is obtained by an 
assembly of insulating cylinders that are mounted 
concentrically with respect fo the central con- 
ductor through which the connection fo the out- 
side is realized. A series of metal elements em- 
bedded within the cylinders permit an appro- 
priate electric fieid distribution. The assembly 
is filled with a dielectric liquid; a gage on top 
of the bushing serves fo indicate the level of the 
dielectric fiuid, and a normally spherical con- 
tainer allows for the expansion of the liquid. 
This wel!-known arrangement has certain 
shortcomings. The dielectric liquid which is 
closed within the insulating bushing may dete- 
riorate, in rime, due fo the effects of the electric 
field, oxidation and the variation of temperature. 
Also there is a tendency for moisture fo pass 
through the bushing and thus contaminate the 
dielectric fiuid. 
To owrcome these shortcomings, rather than 
1lave the bushing a completely self-contained 
unit, the lower insulating element oï the bushing 
is often eliminated and the dielectric fiuid in 
which the e!ectric apparatus, such as a trans- 
former, is immersed is allowed to pass within 
the bushing. In this case the conservator, which 
assures that the electric apparatus is completely 
filled with dielectric fiuid and that no air is pres- 
ent, is mounted above the highest point of the 
bushing, thus making certain that the bushing 
also is completely filled with liquid. Since there 
is no air present oxidation of the dielectric 
liquid is prevented and, due fo the liquid in the 
conservator, the bushing is under a slight out- 
ward pressure preventing the entrance of mois- 
ture. Also, since the dielectric fluid is no longer 
corained within the bushing it maY circulate and 
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renew itself. However, this arrangement has one 
disadvantage; when an accident in the immersed 
electric apparatus causes an appreciable pressure 
fise within«the tank this pressure fise is trans- 
5 mitted immediately fo the outer insulating ele- 
ment of the bushing, and since this outer ele- 
ment is usually ruade of some frangible material 
the bushing may crack belote a safety valve or 
automatic pressure relief device has had rime 
lO to opeïate. 
In accordance with this invention a mutile or 
baflle arrangement  provided between the inner 
wall of the insulator shell and the interior of the 
tank. These baffies permit the normal circula- 
15 tion of the dielectric liquid but delay the propaga- 
tion of abrupt internal pressure rises within the 
frangible bushing, thus affording rime ïor the 
safety valve to operate and avoid breakage of the 
insulator. 
20 It is an object of the invention fo provide a 
new and simple insulating bushing for electric 
apparatus which is filled with a dielectric fiuid. 
Another object of this invention is fo provide 
an insulating bushing which is open fo ifs 
25 tached electric apparatus and allows ïor the in- 
terchange of dielectric liquid. 
A further object of this invention is fo provide 
such a bushing constructed normally oï a 
ïrangible ceïamic material which will hot rupture 
30 due fo a sudden appreciable pressure increase in 
the dielectric fluid within the tank containing 
the electric apparatus on which the bushing is 
mounted. 
This invention will be better understood from 
35 the following description taken in connection 
with the accompanying drawing and ifs scope 
will be pointed out in the appended claire. 
In the drawing Fig. 1 is an elevation of a high 
voltage transformer and ifs accessories which 
40 corporates a particular embodiment of this. in- 
vention. Fig. 2 is an elevation, partly in section, 
of a high voltage bushing ruade in accordance 
with this invention. Fig. 3 is a bottom view of 
the high voltage bushing shown in Fig. 2. 
45 l%eferring now to the drawing there is shown 
in Fig. 1, by way of example, a high voltage trans- 
former  having a tank 2 which is fllled with any 
suitable dielectric and cooling liquid such as off 
3. The tank 2 is provided with fins or radiators 
50 4 ïor the purpose of cooling the transformer off 
3. Mounted on the tank cover  of the trans- 
former tank 2 is an entrance bushing @, prepared 
in accordance with this invention, through which 
passes a high voltage conductor ]' from trans- 
55 former unit . An oil conservator 8 which is con- 
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nected to the transformer tank 2 by means of 
a pipe 9 is mounted so that it assures that both 
the transformer tank 2 and the bushing 6 are 
completely filled with the dielectric fluid 3. Also 
mounted on the tank cover 5 is a safety pipe 
which is closed at the upper end by a frangibli 
diaphragm . The diaphragm  is of such a 
thickness that it will fracture as soon as the pres- 
sure within the safety pipe 9 reaches some spe- 
ciflc previously determined value. 
The entrance bushing 6 is fllustrated in greater 
detail in Fig. 2 and consists of an external in- 
sulator  made of porcelain, or some other 
similar ceramic material, within which are 
mounted, concentrically with respect fo the 
central conductor 7, a certain number of in- 
sulating cylinders 3 in which may be embedded 
metallic elements 4 for bringing about a favor- 
able distribution of the electric field. Cylinders 
3 are separated from one another by means of 
insulaîed spacing elements f5 which are posi- 
tioned between the upper and lower ends of the 
cylinders . The insulating spacing elements 
t  are ring-shaped and constitute conflning walls 
that close the annular space 'between the cylin- 
ders 3, and, consequently, impede the flow of 
oil . between the tank 2 and the inner wall of 
the insulator 2. Therefore, small holes or 
orifices 6 are drflled in the spacer rings  to 
allow for restricted flow of the dielectric liquid 
Itis preferable that the holes 6 in the upper 
and lower spacer rings  do not have the same 
vertical axis in common, as bas been shown in 
Fig. 2, but rather the holes  6 should be staggered. 
The tube assembly 3 is held together by the 
metal fltting 7 which also bas been drilled so as 
to rovide it with small holes [8. The fitting [7 
is secured to the base [9 oï the bushing 6 by 
means of screws 29. The porcelain insulator [2 
is îastened to the annular base [9 by means oï 
the joint 2[, the collar 22, and the screws 23. A 
collar 24 is ïastened to the upper extremity of 
the porcelain insulator [2, and has ïastened to if 
the terminal fitting 2. An orifice which is 
normally closed by means of a screw 26 acts as a 
vent and is opened when the transformer [is be- 
ing llled with the dielectric liquid 3. The com- 
plete bushing 6 is tightly astened to the trans- 
ïormer tank cover S by means of gasket 2] and 
screws 
Thereîore, in case of an accident and an abrupt 
substantial increase in pressure within the tank 
 of the transformer [ the pressure wave will not 
be transmitted immediately to the porcelain in- 
sulator [2; for prior to the surge reaching the 
insulator f2 it must pass through the oriflces [6 
and [8. The delay due to this bal/le arrangement 
will allow suflicient rime for the frangible dia- 
phragm [ [ to rupture and prevent the fracturing 
of the bushing 6. 

4 
While there has been shown and described a 
articular embodiment of this invention it will be 
obvious to those skilled in the art that various 
changes and modifications can be made therein 
5 without dearting rom the invention and, there- 
Iore, itis aimed in the appended claim to cover 
all such changes and modifications as fll within 
the true sprit and scope oï the invention. 
What I claire as new and desire to secure by 
1¢ Letters Patent of the United States is: 
Electrical apparatus comprising a container, 
an electrical unit mounted in said container, said 
.electl:eeical unit including a conducting lead ex- 
tending thererom to the exterior of said con- 
.5 tainir, a hollow porcelain insulating member 
mounted externally of said container and sup- 
porting said conducting lead, a plurality o con- 
centric tube members mounted within said hollow 
insulating member and extending therefrom fo 
 the iterior of said container, a mounting fiange 
for aid tube members, a plurality of oriflces in 
said flange in communication with the interior 
of the hollow insulating member and container, 
said tube members having annular spacers 
5 mounted at the extremities thereof, said annular 
spacers having orifices therein, means including 
a conservator mounted above said container for 
causing a dielectric fiuid to fill said container 
and said hollow insulating member, the circula- 
:0 tion oï said dielectric fiuid being restricted by 
said annu!ar spacers and said dielectric fiuid 
fiowing solely through said orifices, and pressure 
relieï means mounted on said container, said 
orifices being of such restricted size as to pro-" 
;5 tect said porcelain insulating member from a 
sudden pressure fise in the fluid in said con- 
tainer until said pressure relief means bas rime 
to operate ad relieve said pressure fise. 
JEAN DOPMONT. 
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